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FUEL CliliL BOTEGBtATO EETO^<^ eOlWrROL 

BiOBLD OF THE ffi^\^KNfflQ>^ 

[dOOl] lliis invention relate ceU s^eoj^ oopiefpailicularly to^^^f^^ 

cells having integrated f^^ 

si^likl#eretbi 

[0002] Eud^ceUs iiolE 

power supply sy^ Fu^Tc^lLs elix 

eiecEricity. fuel cdl types ind^ 

(PENIFC 

Cells: 

[00(93] l^iie^eJ^ 
includizigi^^ 

vincreased efiSciency. > NonetheIess,vt}ie wide yanations^^^^m^^ encountered in 

mo^:Pon3m^r^ 
geiierators» p^^ 
[0004] /tfi^ fii^ 

Md'an oxygen a}ntaii^^ (e^g. air) direcfly Mtb At 

lltieliQartpf^^^ 

'|n:dtan'ici^^ 

I 
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d^trodes. The me^ 

of hydro^^gajsat to readi the catb(%^ side ceU and fo^ 

[0005] ^(^ed£^^ 

portion of ffie>watep,pioduce^ Exc^ess water can dUuteAe electro^ 

loads. Ix>ad4eiiian^ a syisim^ Sccm O 

tQ iOOO;ma/ctQ^ und^ 
[OOOiS] For ilie qptmium 

]]|qrtion of the water general 

fuielceUs For exadc^rtcf, m fuel ceUs hayea 

naiiowi^^ 

pfelectrdcjb^ 

meinbranesihLaveal^ for redistribution of water over the fuel ceD woildng 

redni^ iabiUly of 1^^^ 

to jfl&e hydn^ 

[OOOS] Ilie^:cbaractetisti^^ 
d^gniagtaiidi^ 



WO200S/064730 



vplULge ou^uts; j^or exffldc^ 

of 25kW aia Vi^^ astedfepj^^ 

working surface area of apprpxto each^ ;ln a gmerator Ijrt 

ratixig of:60kW andfa^3^^^^ 

vf(yr!dii^^ eadb coi^^ 

[6009] Maiiitaii^ : 

stacks to fiq^ deo^^ g«me^^ 

geaeratoir desiga. the <^e of W 

even more difficult^ The^ery narrow ra^ 

:<>ontrbll6cy^^ 

cell* Et3i,ad(iitica3^^€^ 

indi^adua^ a ^iai^do^^ cdns^^ 

and iDiev^.degradationm pe^ 
requiren^^ of fiid cdli ass^iM^^ 

[QCfdlQ]; Ihhij^power^^ 

siipplied^c^ Syst^ipiSi^^ 

gas usiidlyliOTeielectrw 

pie^uiieieg^^ 

stack A feeclbackcdntrol pre^^ 

yariai^^ 



3^ 
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piiopoxtibM to gas uisage. Gbiito^^^^ reducfiim of pressure. 

[00011] Fbrsiiu^^ 

regidatOF system b tk^ pressuretregulialpr 

pressise of the^fiijel cell For synchipiiizatiaa of B in the fiiel 

€eastadl;:aj^!ess^ 

[0(1012] tbji^refcrencete 
op!^[?iliozL. It is'fiUed^i^^ 

ceilgqienitpir&v Asarifle^ayejait;^^ 

line to restrict^>ress)^ 

atinos^liieric^preiss 

[00013]. fheiitfet^^ 

feed line to the cathode pores.jn tbe^^^^^ 

con^Sreasof to^^I^^ Tliefla!^ 

^i$rda£hi^^ 

wlhodetowb^ 

dx^gen'usage 

[000i<4] jbain:mtfi^ 
4i^ijgQ/i?^^ level op^catb^ 

pressux^tegiitator 
itfaefuel?cel^ Iiltliiis ct^ 



■4. 
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.co2]ipared mth the^^^ 

needed adjustments in ordCT;to.mamtain flie copect jiiesjsure 

[00015] The S}^te£ci d^c^ed air to fuel cells 

mth soUd^Iyni^electroly^ 

desipsjvitlic^ H6\i^(^;;:as^e3^^ , 

piovi(&rgood:reguM ccmcentrsdion aloi^^ 

gifthefuelceUsta^ 

[0001£) The.|K)wer output o^^^ 

peifimiiance 

eifidencyqxide^oxxpn(<^^ 
gpaet^y not^possible mffi fciai^ 
Qonceidtrailpns w^^^ 
[00017] Ih!Qiisc2u%^^^ 
penetratingiQirou^^^ 

[00018] Mpiebvex^ con^^ at &e dt^to^^ ccni^nnessQr can be at' 

evai liighett^^ %us; ttoreis^ 

(vapor) by tixe aii^^ in tiirn, to drying of the 

region. In jfae a^ oi^ 

teadiiig^ '^obd^ 

dosetosatuiut^ 
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[00019] Because;oirlow>pxygen^^^ro 

be in a coMhibn of: -^xi^^ Goncentratioii:poljEU^^ 

bloclcl thdr^^ Mfiu$dtua^ 
mareanedrfHe:^ 

is^j^eatestw^ 

[OOOiZQ] SuchslKxrt^^t^ . 

^de,;;?wlx^ can lieajC^ an#a^ 

{000211 Solving tjt^ waterconcailr^^ 
^gireiatly i^>wev:eai^>this:idde&^i^^ 

tbensoai iilertU 
exchanges Tlie^nia^ 
tratisporMdn^^^a^^ 
be-lu0ly>]:iie4ia^^ 



6 
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[00022] Ilie aboye-meatipneMd iss)^ 
dectxocheidcal g^^toi^^ 

electric veid<iie prototypes. Onrently aya^^ :do not meet 

consiuner requixmi^^ in this reg^ai4 and ther^ 
iniarketed for 

systems fi^^ plpi;^^ 
reqprerneiU caimot^^ 

vary ixdddy, 1^ about^SOpO 
tes). 
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SUMMARY QP THE INVENTION 
[00023] Aiecirculating^i^ 
inteiposed^bdtween 

aiier tlie elebtn>titti^ 

provides £h^ tSmiedicy^^ 

[Cfip^^I ;]^he^^^e^^ ^i^ierein ft 
pbrtkiti of IBiabu^ 
]»in^cp^ the liu£^^ 

[00025) ^;le)^j)ne^^[ibe^o>d^ a^et pump 

liow^llie' iised las aii'hqn^ Tn:^ 

cmbiodiip^ 

[Q0026] Tte wfdfier opnt^^ be a 

condenser for extxac^^ 



wo 2005/064730 



die fiiel flow network can be an evappi^^ In^tHis 

water fiomfhecaiii^ ISie (^denser'te^ 

flm% C4)]Qnected ip^^^^t^ i^apor^r, wi&i^e lietwork 
widi water. 

[00(^7] thefiiel.cdlc^^^ 
oneidfahitKpitt^i;^ 
net>wife wliere^ 
OTddanti Ihec^^ 
fiijdic^iilpa^^^^ 
osdkiazitilQ w netvi^^ 
beuig coxnmupica^^^^^ 

ppdtion4 pressure 

opeirjpositiQiiai^ 

[0010281 A metbpd^oper^^ 

flow to an aiibde pfliie^f^ 

wha:em:^ leasts 

portion:; llie itf^^ 

pjddantil^ 

ffie step oftra^^ 

[00029] Aflieiasf 6n^ of 

mass:£lbw> the mass flo^nr yax^g with^vload-dn^^^ 

9 
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flaw is prefei^ly pperatiy^ on the fuel; ceU m^^ 

pressure ate 

flow of Ihe pxidasJ; £1^ 



10 
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BRIEIf DESGSmnFION OF^OT 
[00030] AiiMer^imdisis^ 

beaeiSts ^ei«of ivfll be of foUpWin^ (tesajption 

togediCT with the ac(X)ixqp^ 

[OOCSi] Figqre 1 is^^^cb^i^ 

leciittdjedidn^lot^ j^^^ 

the inyeniioa 

[00032] Figu]^:2 shows th^^^ 
i0jQi033i Mffa63 is^a^sch^^^ 
gas supply system^c^^ 
and QUtlet flow. 
[00(B4] !}3gpBis^^4^j;(^ 
cycles of an aperiodic load base^^^ 
Mgh^ int^tmed^ 
prefenredenaix)^^^ 



11 
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[ipf0035] Ilie ixiv^pii is^an-d^^ c(^, such as 

hydrogisnrajbr ^bst can 

be used% inobiie drs&tionaiy Geperatois ba^ 

fprtypicd-a^^ 

|ii6i(£36]| reoin)»]ating leag^^ 

assdoibl^ (NfB^ 
gais^difKision laye^^ 
Ix)]l2bnfiiKr>8i^ 

xietw<Hk,and^^i^^ 

[00037] llie codda^ include^^^ 

tbe eyaporatdrixi^t^ la^s^ 
flow. 



Efer/US2(M) 



The inventibn 
Vi^diiisibased on tt^^^^ 

water, thus mpie watea: is coU^ted in tius.:^^ ^incei^ pli^ujt flowpottipai 

flowing t]m)U^ the 

[OOQSS!] JO&fugjil^ 
air eiectitKdieniical general 
air. For exanqy^ tbelael c^^^ 

thereof wMe aircm^ my oxidimtgB^^ Kferepv^^^^ 

reagent gas^flowan^ 
adyaiit^g^jusly us^ 
ci^..Mv^idditidiE^;^ 

xan l>e generally use^v^ fb^rcelTtypeSt M^ietiierirnem^^ ^an^ 
liio]^ geneiridly,^ :f^^^^ 
[00040] KefeEting^^^^^ 
100 accordiag^ 

caffidde 27^td foi^ 
betweecL porous o^o^^c^ 

dilMpnlayer: 
adjacenttofu^^ 

sfucUu^^typibal^ a Pi^dQctrpcat^^ 



1^ 
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iiAFiOl^ jbrnostpractic^^^ 100 
con^nses avpltiradtt^ of fuel c^^5^hobl^ fuel. 
ceU S arrangm!^^ 

(00041] Tte reagent recircdatio^ shown in bodi the 

cal&ocip sidejl;anicl?a^^ 

ail air siQ)^ wMch is fed info a 

con9>ressor 10, aix) for 
ca&ckle side 1 of fiid^ c^^ 

utilizes^ ei^ 
reactioiiL, 

[00042] (^Gxapicps^^ is iii^fitud 
Yiaiine 484 Rjegulaior 2^ 
pQsitiaaali^^ 

constmf ptpssp?epais6^ wliyi^^ 
the peiidkiiir^^ 

iiily be rliijg^ 

oxidant fbvvi lurtwodcrazid^ 

^QO^iS] ^i\dijB^^ e^ctemalipads 
discern ill floe 
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anodeside2:ispref6m Tbis-cpnditipii^^^ 

extecqal Iqad, bec^&^im f^^^^ are oponated at^^^^^^ the process of 

hydtogen and.oxygm^^^ 

Ter<x)nnecting;1]le^^ 

XO6044i I^d incieasefti^ 

ijhoiij^ cafbc^^ andl 
50) and^ oui^pQ^^ 
[00045] Afb^pas^mgt^ 

tlie iK)Z2^ of ininqy 50^^ p;2 ^ 0;45 MPa. G?is pim^p^ 5 

betwe^ GonsuD^tion of 

cmrec^pipdu^ Addi^ as;cx>nipared^ 
elbctroimediamcd ipi^ M|hL leliabili^^ 

and ess^tiaUy pperatipzL Je|^{^^ 



15 
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potential eriier^ of the conipressed oxygen (e;g, rti^^ reageint taito 

[00046] Ftiiel (^^^hai^ witti ocpveodd^ 

contobl systeins^aiiijj^^^ 

disclosed by piiblM ti& Yangw However, 

Sie mVeiitois aie)^^^^^ 

nety/Qjtls^ Ifuch^^ Fi& 1. A 

[00047] 1V!th:teg^ 
flow ^ a valuable reis^^ 
ess^tiaUyt^^ 

biecauselllie cdst^of^^ 

ditist^biMotl^^ i^us eiadil^ a^^ 

tes^ ixnd^ jstandi^ 

coiufitiicms (S1^^ Moieoy^:,(an\anQde.f^^ 
i]S(eKlM;rB%>Ye 

meinbrane^m tlie c side. As a lesdi^desplite Ih^ system 
fiielc^. 
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[00048] There ik no coirespoiii^^ inotivatipn:tQ;ad4 a^caihp^e^^ 

casefotpracficd syst^ 
the cathode side has abpu^^^ 
leacdoQtofo 

ziot pardci^ tile :dec&0€^ a$ coxd^^ as &>te3^^ 

ha:s al)Qui21 %oxyg6tL 

[0004i^ Aecd^i^ Ihe c$flfi]de 6ut|pt fl^ 
a v^uabieresouicaismc^^^^ 

whiiDliKaH^^ Utos^a 

ca£b(>d^ffeedbacj^^ 

becNasefits*6 

oxidant is generally obtained at no cost Moreover, in coiatrast to 1^^^^^ 

s^e itsdensitjr^^Sl^ 

P)005(Q ^Ai^pficants have <tis^^ 

by ixi^iementing c ByjcomBMog the 

rea<Sng fi^ cafiiode^^^ 
difiu^bn la^> 

incieasulig^I^^ Anoth^ 
enWced^uxmdific^tbn 4^^^ 
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[00051] ihlowi^ei^^ 

con^nmts design^ llies^ include tii^^U 

spi^ gas ej ection noz2i^^ 

iecei^Hng;(£^ 

[00052]; Gaspassing^^^ 

bounds^' (accoiding to^flie B fi:om leceiving 

chaniber S^. TbeLtwo stream where 
ttieitspeed^^i^ l^^ipx 
diffuse 53, wliere thes^ 

[00053] The coefficimt bfiig^ti^^ the mixing 

nuiss jQ^pIib^ iiniii^ 9^ 1^ 

fuel^^ S^ri^^i^ i]ito:aiF 
dzcnlatib^ Thejdp^ee of con^^ 

dc^lx^s^tiisM l^#heh bpdffl^ 

[0005^] Mpamp504s 
The fbUp^iiig ppj^^ 

2. the jgaspessure 
3; Ihe cpeS^^ 
^gasj5e$.fiqpi r^qrvu^ 
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4. the conqH^on tatio oft^ 

pr^snmis of ^ei^ 53^a^ tlii^^press^ the injeptcMl 

stream in die rec^#ig chanii])^^^ 
[00OS5I Tlm)ttlihgpfthea^^ 
ttie va]v0:ixoz2l&;5t ofjet|m|)^Sj[K llif pxessute^^ 
amra^ ^Bfs^gitS^ 
oxidant consung>tiQn in the^f^ Inbe^qptimal 
07ddaait^;g.<aii} pn;^ caffa^^ 

porous ^o^a; 

[00056] Retmiiing^^^ passing ;mt$ 50, 1^ 

duiotd^axid ItLBp 

an mdq)^dent c(k^ inl^w 1; ^portion of tlie 

depleted 0i:yg^:i^ is:^diiectBd 
poiidon ojf Qieirti^ stibli as a ble^aiT tee. Flow 

splitte^20difieictsa 

decirochennc^ towei&e^eaiei^^ 

fk^gpingtoc^^ 

oxygsa flov/cai^ 

[00057] Water vi^oF^cx^ 

is jpait ofib^ air Tj^cj^ 15, and^ $^p^ 

circulation to cool t^^^^^ 
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In <»ndienser 30^ fercirculated air receiveij fi^rnvflbw splitto: 20 saluiatisdivitli water 
yaporis<:H>qled:£^ i^:I)pj!itioupf%^^ 
coodaisafibn^ait.colDde^^ 
awatertran^e^ 

P)d58] AMtkmalexpl^^ 
s^garatipnvp^ 

remdy^ Ttefin^M 
IfeidfonT^ ush^ as% aliqi^ 

CQiideaser'pqQ^y{^ wit]i^po]x>Ti8 hy^ ccmdi^ised 
water can passi but not air or ottt^ j^es. suit^l0;i>pious membrane prej^bly has 
lii^corir^^ 

conidknsaiicm'it^^ Adi^er^st^ 

35 of the ijii^^^ water 

Rie;g^^ lUe aSrp^B^^ 

tlieineai^^ 

Cbnt|ol 

absorb water. 
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[00060] As noted abdye»,a|)oition of &f wabr^fit^ 30 is diiiected to 

pisssuie tegulato^^ yduch is then^e^ Th6 
difiisrwtiaii^^ 

in contact with two soisces of piessiu:6 llic^refe^ce side is ccm6cte^^ 
ctecinnik^^ side is 

com&^ted witii tbe^^^ af&er ffies llie legoldtor^ 

35 can actiyab Jie^piressuce yalv^ylbcafed afi^ 

^tie9i8i& £|k^^ Tbeixeguloti^ 

SSispreferab^^^^ 

alk>ut0.02±0;005:M^ 

isucb as^lry^rag^ 
i2.js provide a sdit£^ 

"^andi^pin^^ 

such; as a jet iwi^ wWcfa acte as to^tulu^ 

closed-recirculs^ 

cliaisbir 3 Ijindirdg^ smd jasB(^^ 'ISLetiy^geb 

recirculation loop 60^^ 

3^1;^ItalsipiH^^ 

iheeiecrbqic 

[00062] AG»p<»i^^ 

38 of fuel c^30rha^ 
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in 'siicb way so asito distrHiuteit Such 
d^tiibutipn 

(00Qf$3] As noted aibov0,:i 

caflipde d# 1* Altbough a &o&e liayjng 

skill m the ait vviil ]»cogp^^ 
au-oryiaa^ime^^ jF^;ex^^ 

iqgiUiaitDryScanb^^^^ . 
lb^e»6n fi^i^^ 

coniroUedktwo^ 
cban3bejrr28 andvlQ^ 

[00)664] ^wo-fiidedand^i^ 
(^Ui!)contiplof^^ 

tibe^^l6die>3tli mi^^ This-anang^^^^^ 
dyna^ 

dipgradation rate of TO^ 
anc^and 

[00065] PuxnpSS^shj^^ tiiejetpQnq).5ddes(3ibed 
mthre^ect tp t>a^^ 

die pitfened emhQdm l»;^ing,^^ 
i^ntroliedvtv^p^ 



22. 
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hydidgen suppKed% reg^ 

aad reaches anode 3 1 of fuelcell 5; Ri^guktor^TS pr^erably s 

[0Gi066] Eyappia^^ dispoised 
betweeifiQlet aadoud^ 

stFeampzo^aded^^ :Mi^pi^ shp^m 1, 

evapoiator SQ^an be disposed betweea^^^ Bvaporator 
8Q:showim 1 iBcb^ 

designed tO: act as a flmd/gas: he^^ Ajempa^tuie 
ciitnilat^ 

coiufitipns for evapoiatpr 80. 
{00067] Water^fiito^nd^er^S 
iQStaUed^^ 

upper ppxtipn of ey^ra^ 
and bydrogfen £bw to 

provided by regular 
turn transfers; 

23^ 
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huimdifies ifae mcrease^^ anode 31 is 

[00068] In9)ortjmtm&^ 
Jiydrogeh to the 'irirsurfe^ 
pro\d^Sr&i3]xud^ 

linKiess as aii^ air^. and 

where: 

b(X)l2iiif 6lec^tsiiy opetated! 
valves, ml is the massjo^^^^ 

:is:lheinas$:df^ 

11; and id3 is^e xnass'of 
loppcqp^ 

24 
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[00070] Qpcratibnof^eduailQ^ 

cluDacterized by t^^ 

coisqponetits: 

Where: 

is jfae:t^^ I^at 0^ 

Tc is the team^^ 

Pa &:ihe a% 8n|i; w 
Pl^ is tlj^ fayip^^ 
60; and 

is^i^ pressiTO 
cottlroUedbyreguktor ' 

1000711 IiMiividual teir^^ 
ciiculatiiig^^ c^^stadc^^^ 

is 
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1000721 To ex1?5ict surplus ^^w 

83 mi!^mt&^^ in system 100,. 

In tiie evi^oiator cayi^ 

hydrogen stieam. The oute pait ptthe cpmected to a wate^^ 

extracttohline^ a1:^ack^iiE^^ whic& coii^^ 

based ob^sysi^ Afitei^ 
the -F^gqlatbr 85; irom iud cd^^ be e3diaust|&<j^ 

[00073J Atthe^ltydiogenftow^ e6%Sz^^^^ 

flow i^iens^^ 

[000741 Figure 3 sbo^jiiq^ 

gas suply system conpisi£|g rclos^^ yanablevgas inflow^ (x)2isutxif)tion 

imd!0udet;£k>w^ : As 

type '^pressu^^ System 3C^d is a 

nsoddl I(^g98 ;s^^ a foe^acellv^^ 

Tesppose-to.die^)^ 

10007^ Arg^ ^ifessim^ 

;an infinite voKmw^a^ i^!e»:?ui^ = 0.5- MPa caa 

m 
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be introduced tw;o^ppsition pressure 

tegulator 391 'iziclidmg tw^ 

tbatvpressure in the^ye^ 

= 0,3mO3:MPa, 

[0007$] Aie^Montiirbtd^ 

1|Jiewssd'3^1forresMcticm <GrM^flp^%^ 

reducj^^^'flowrm ChiYessel:3^^i^i^^ 

po^itidns of i^e yaiiy 
closed;'' Air^ 
i%iotfling;of Ibe:^;! 

can OTt lhe Vie^ ymable flow rafo controlled by tlie 

flow areia (^^angi]3^ 
ellnGait;ga$^fl^^ 
. 393^ Itig assug^dji^ 
is 1;S tinaeslbeTTiaxinniTng^^ 

|^0?8): Ili^^c^3j[ec^ 0^ Ixce^sl^re^^ 
uod^^conditicKDsdfy ISvopatssm 
395 and397 areinstaUedonthey 
deCemiiniedi^^ 
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comnmd .&^ If the i»i0ssure is some pre- 

detemimed Jevet {^^^ institoce; Ewpik 0^320;Aff 4)lh:e se^ sensor 39j7 wiil 

coiDzxiasd!&&pr^^ deliyer$ diisoDjele 
jpiils^ of 1^ at a cqiQst2^^ 
[06Q79] Id'conyeationalsditfipm^tp^^^ 

leg^^^^^c^ lie "1)3^^ ptessuie regida^^ 

in^stu:h a clrctii^^ ineasuiingiiSpac^ vdye^saddleiaiid:ifl^ 

ie|dai^ 

(^les ;q>eni^^ 
hijg|i^;:iip£^^ 

preiikied^e^^ ^i; Pop is^he^ 

opfMi^INi^^^ Pnmist^ 

cj>erad% KiOHtis tbe iipz^^ is tite 

linsuss db^^ tbe c]^le:iime^^ Tp is tile 

pau$e:time, 1^ 

zelayrtype dfpte^^ 

ifiiByopeiiaiidioir^^ 

s^isor - controUed tw 

^qdyaieiiit^f^ le^onsiye % sy^^ isiused Ifor it^^^ 

75> 
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[00081] RegulatcOT 25^^ wWt a 

a)dis: Illative to 
element, this; tjg)e of regd 
ppeii'' or low floty:^^^^ 

saddle. Siickairegqldtor^^c^^ 

[00082] Figure 4{a) shows tbe^ss 
hi^loadcbn^ 

penpds m the time Ti. The supply tim (1^ is nearly equdM^ 
Whea^hel^g^ 

ihe operating 

a^iiiL figure;^ 1^ 

coiiditions; tJodiSF.-i^^ 

tiinc^Ti, wluJe the supply^^^ I5gure4(c) sIkw^ 

load(X^^ 
about^i2.Tc. 
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loadi 

regulator"' can be diaiactenzed and recircuktion^^^re^^^t^^^ 

pcpipared tp^ ^03^0^to: 
reliaiiWib 

pravided'by ^ inventioiL M addition^ Garbtrom's pidsed syst^ 

[00085] Agam **pressiire, 
equiyllait response 

when the pressure at 84 reaches Wl^ regulator 75 is fidly open, gas flows 

paming ffie gas suK>ly ^ 

dro{p3:^unta 

75aga^j^^ 

tgjstreab^ jyith ffie 
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recircuMon Ibpp 60, becau^ 

fibuttt antbeforejetpi^^ 57 isflsraiapMJBjrti^^;^^ 
due to % discrete ydye ope^ 

[fm^ Wli®! pressure iI^fllfe^fec^ 
reat^sensedyimd^ 
flow ttobtflingion pi^^ 
qrpssec^shoiili^^^ 

{00087J ^ »>^enliW5PS0w<tes^^^^ ' 

amount of ^he air sjq^Ued^flj^ 
iesuhsifi^bettiMi;?^ 

pressure levdsifltan^ 
^Kiffioutieciipulatiba Ix>wa|^^^^ 

P#ode pores aiKl suifeces and-inp?^ 
In^lMnengibnof the 
Increasft4^«te.bf^<«35^ 
^ivMrait: to liie^ 
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2)5Hi|hly ia#ontt wateii^^ 
sm&ce; In^yed;liuimdifi 

Me* aMbufleMe^^m^ ^ 

leakingrotttoi&eiaitode^^^^^ 
tins occurs, ^ catalyti^^^^^ 

aobdei^bluiiilbj^ 
teng)eiature<)ftbe#f^ 

resultis tiie temperMure of flw^ 

as (^OQipaijBd to a:.c^ systmL 
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5):Rfiduced^rii*:Minenib^ 

petfoHnimce of thei^^ assembly kilsoiiKjw iSaa #Tmtage 
because of^tfaeaiiodband/OT^^^ 

(gas.,«ata^?aiid:elBcta^ m^ncm^n^mf^S^m 
rwno.ved.ifemthe-^^a^ 

ofthecath6(te results iaa?si^^ ^ 
dSfectJoccutSfwieai^ 

[00088] Signfficantadvmtagraunda^j^^^ 
stfeady state load (ijBCTO 



llip«eal!ipii 1 

of«torage. XJpon shutdowiii fteftelt^cpmumM OQ^^ ^ 
cpn9i)let^y5tpig)mg^^^^^ 

cafliode and 

anode is m ttevs^ 
fl)ree;i)has6;mteife6e^^ 
for.exfflgple);by irittpgoL 
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probleni by generator after 

dowDTtuDie or stoiage. 

[Oa09QJ The ihvenlibxiliii^ andilifetime of 

electZK^hemgy^ 

jPWl] l^evaiio^ 
d^Gribedi^l will.bei?a^ 
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CLAIMS^ 

Weclaim: 

1. A&el^eff^fharea^ 

an^ion-exchaj^ 
to fpmi a inemlh^ saa^^I^f]^ 
diSiisidn layer and ian o^ddm 

an okidj^ 
dilBbsionlaye^^^^ 

ra^fii^^ow xietwoii^ 

oxidi# a^ re^^tkm^;8a^ 

bac]ca:p6rdan^sai^ 

3. Tlie fbislc^ ihcliid6s;an 
oxidiaijl^iBtlinin^and jet {nin3)#e3:e^ said'oxid^ 

35: 
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exclusively from 1^ 

4 iiie fuel ceE of claim 3, fiuther corr^rising a pressure seasor-wntrolled^^ 
.prea5UQte,;re 
of&eJ4c>w4^yi^ 

two^dibopulse^^^ 
anozz^eofsa^ 

exteipde^ 

aiid fuel pulses being sjoic 
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7; the fudvceU <tf aJS^d^p^essuI©^si^^ 
reguI a^F is usee! as^^a i 

wherd>y said oxidant:;^ slave reguHtor. 



8; :A^^~9i^Q^icb]^^ 

an ipnTexpbai^e^mi^ ano^e^^^m^^ 

diSusion kj^riand loi oxida^ 

difiBxsioffls^ 

and pulp^ p>o^ ; 

sdd^iieliicst^^ 
forreixipvingsai^^ 

vfeedbaefc con<Mt^^i^ 
selected fix)m,$fflk^ 
lou^utpiitidntosaitfin^ 

a pulse pii^suie :re leactan^ 
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r^gulatorvStddjetJ 

ireactant .t^^ xiM^ctianti^cIusiyelyrfix^ said 

{uel-flow;netwodc:b^ 
mdudiiaga^b^^ 

IQ. iiier&el cell: oSclaim Pj.'v^ierei^ 
saido3d(jjalit{^ 

i^pgulatd^ 

pidse regulator is used 
i^eret^yisaido 

12. l^eiuelceUof clam 
senspt^><x^^ 
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